The effects of feeding broiler chickens with millet, low tannin and high tannin sorghum baseddiets compared to maize-based diet on the carcass measurements and blood constituents was investigated in the semi-arid zone of Nigeria. Two-week (14 days) old broiler chicks (Anak 2000) weighing averagely 351.7±5.67 were randomly allotted to four experimental diets in which maize (T 1 ) control, millet (T 2 ), low-tannin sorghum (T 3 ) and high tannin sorghum (T 4 ) served as the energy sources in a randomized complete block design (RCBD). Each treatment contained 45 birds with three replicates of 15 birds each. Except for breast, full crop and abdominal fats, there were no significant (P> 0.05) differences among all the treatment groups for carcass and organ measurements. Packed cell volume (PCV), red blood cells (PBC) count and lymphocyte values were significantly (P< 0.05) higher in the maize (T 1 ), millet (T 2 ) and low tannin sorghum-based (T 3 ) diets than the high-tannin sorghum based diet (T 4 ). Mean corpuscular haemoglobin concentration (MCHC), basophils and neutrophils values were however, inferior (p<0.05) in the maize (T 1 ), millet (T 2 ) and low-tannin sorghum based (T 3 ) diets compared to the high-tannin sorghum based (T 4 ) diets. Blood protein and blood sodium were better (P< 0.05) in the sorghumbased diets (T 3 and T 4 ) than those of maize and millet-based diets. This study therefore revealed that replacing maize with sorghum or millet has no adverse effects on carcass and blood constituents of broiler chickens.
INTRODUCTION
The energy portion of poultry diets represents the largest single dietary ingredient. Maize which used to be the major source of energy in poultry diets is now very expensive due to low production in the drier areas of the tropics and the intense competition between man and livestock.
One important measure that can be taken to alleviate this situation is the use of alternative energy sources like sorghum and millet which are produced extensively in the semi-arid areas. Parthasarathy (2005) and Issa et al., (2007) reported that sorghum grains can play an important role in poultry feeds in the Sahelian countries. Other workers (Hancock 2000; Dowling et al., 2002 and Travis et al., 2006) have shown that sorghum could be a suitable feedstuff in the poultry industry. Cromwell and Coffey (1993) on the other hand exonerated millet from the antinutritional properties (Phytate and tannins) found in sorghum. NRC (1996) reported that millet has no tannin but contain 5-7% oil and higher protein and minerals than maize. The objective of this study was to evaluate the carcass characteristics and blood constituents of broiler chickens fed millet, low-tannin sorghum and high-tannin sorghum-based diets compared to maize-based diet.
MATERIALS AND METHODS
The study was conducted at the University of Maiduguri Teaching and Research Livestock Farm, Poultry Unit, Maiduguri. Maiduguri is characterized by semi-arid condition with short rainy season (3 -4 months) and high ambient temperature.
One hundred and eighty (180) Anak-2000 day-old chicks were purchased from a reliable hatchery (ECWA) in Jos. The chicks were brooded together for two weeks after which they were randomly allotted to four treatments (diets) which were prepared for both the starter and finisher phases. Each treatment consists of 45 birds and three replicates of 15 birds per replicate.
The four experimental diets contained maize (control) (T 1 ), millet (T 2 ), low-tannin sorghum (T 3 ) and hightannin sorghum (T 4 ) as the main energy sources. The low-tannin and high-tannin sorghums are locally called "Chakalere" and "Jigari" respectively. The ingredient and chemical composition of the experimental diets was as reported by Medugu et al., 2009 . The experimental diets and clean drinking water were supplied ad libitum and conventional management practices were strictly observed throughout the study which terminated when the birds were nine weeks of age.
At the end of the seven (7) weeks feeding trial, three birds each from the four treatment groups were randomly selected, one from each replicate for blood sample collection and subsequently carcass analysis. The birds were fasted overnight before the blood collection and slaughtered the next morning. The blood samples were collected in heparinized and non-heparinized tubes for the haematological and serum biochemical indices determination respectively. For the carcass measurements, the birds selected and starved were weighed individually before slaughter. The slaughter weight, plucked weight and dressed weight were determined. The dressing percentages were calculated and cut-up parts and organ measurements were carried out and expressed as percentages of the slaughter weights.
All data collected were subjected to analysis of variance (ANOVA) according to the complete randomized block design (Steel and Torrie, 1990 ) and significant differences between treatment means were separated using the Duncan's Multiple Range Test (Duncan, 1955) .
RESULTS AND DISCUSSION
The crude protein and metabolizable energy values of the experimental diets as reported by Medugu et al. (2009) are adequate. The data on the carcass and organ measurements expressed as percentages of slaughter weights are presented in Table 1 . Except for breast, full crop and abdominal fats, there were no significant (P> 0.05) differences among treatments for carcass and organ measurements. The breast and abdominal fat components of finished broilers are very important in assessing quality. Broilers with better developed breast meat are considered superior while heavy deposit of abdominal fat in finished broilers indicates poor finishing. From the result of this study, broilers fed millet-based diet seem to be better than those fed maize and sorghum-based diets although they do not show significant (P>0.05) differences from those on maize and high-tannin sorghum based diets. Similarly, with respect to abdominal fat, broilers on millet-based diets have significantly (P< 0.05) lower abdominal fats than those on maize and high-tannin sorghumbased diets. These indicate that millet and sorghum can be well-utilized to produce broiler chickens with superior carcass quality compared to maize. The haematological components and blood biochemical indices are presented in Tables 2 and 3 . The values for RBC, PCV and WBC were similar (P>0.05) in maize, millet and low-tannin sorghum-based diets but inferior (P<0.05) in the high-tannin sorghum diet. For haemoglobin concentration, the values were significantly (P<0.05) lower for maize and high-tannin sorghum diets than the millet and low-tannin sorghum-based diets. The result for haematological parameters reveals that high-.tannin level depressed RBC, PCV and WBC in broilers. Tannins have been reported to adversely affect feed intake and feed efficiency in broiler chickens (Elkin et al., 1990; Douglas et al., 1993; Knox and McNab 1995) . Similarly, Nelson et al. (1978) and Gualitieri and Rapaccini (1990) reported that tannins lower dry matter and protein digestibility. This explains the low RBC and PCV values recorded in the group on hightannin sorghum. Monocyte and lymphocyte values followed the same trend with the RBC, PCV and WBC but the reverse was the case with basophils and neutrophils. Increased neutrophil number (neutrophilia) generally indicates stress or infection and the case of this study could be associated with the depressive effect of the high tannin level in the high-tannin sorghum-based diet. For serum biochemical indices, there were significant (P <0.05) differences in the values of total protein, sodium, potassium, alkaline phosphate and bicarbonates (Table 3) . Total protein and sodium values were significantly (P<0.05) higher in the milletand sorghum-based diets compared to the maizebased diets and vice-versa for potassium value. Total serum protein is usually a reflection of the protein quality fed (Eggum, 1970) . The higher total protein values obtained in the millet and sorghum based diets reflect the protein levels (Table 2) in these diets compared to the maize-based diet. Results from this study therefore reveal that maize could be completely replaced with millet or low-tannin sorghum in broiler diets without adverse effects on their carcass and blood components. 
